Predicting the population size of a city is one of the key tasks preceding the creation of city development plans, seeing as how urban space management should be adequate to current and forecasted economic and social trends, including demographic ones. In many cities of the world, apart from capitals and metropolises, the phenomenon of depopulation and shrinking has been observed, which is due to a decrease in the fertility rate and a negative migration balance. Apart from the inhabitants registered in the city for permanent residence, there are also people living there temporary, including students. Some graduates will decide to stay in the city, thus increasing the population of the city's residents.
Introduction
Urban area management should be coherent with current and forecasted economic and social trends, including demographic changes. Demand for a particular use of an area requires proper activities undertaken by the city's authorities (including cities with district rights), including among others: determining functional zones (zoning the space), creating local development plans for the particular urban areas or issuing building permits for specific construction projects 1 . These activities have to be adjusted to the changing conditions and needs of the area's inhabitants to account for the use of limited spatial resources. In the case of big cities, where space experiences very intensive exploitation, evolving inhabitants' needs require permanent transformations of particular parts of the urban space and territories bordering the cities. These needs should be very carefully prognosticated and considered while planning urban development since the spatial structure of the city is the result of localization decisions, implemented changes and different overlapping human activities (RUNGE 1 Building permits are issued by the officers in cities with a district rights office or district authority office. They are not obligatory for constructions mentioned in Article 29, Act from 7 th July 1994 r. Construction Law (Dz. U. 1994 Nr 89 poz. 414 z pozn.zm.) www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 2018).
The use of an area often means its permanent development, including building different kinds of real estate properties, i.e. commercial or residential. While focusing only on satisfying residential, it can be noticed that, every year, cities are being built up with new houses, erected by both individual investors (mainly in the form of single family houses) and developers (flats and apartments in multifamily buildings). For example, in 2013-2017, housing resources in Poland increased by 586,900 premises and, at the end of 2017, the number of flats exceeded 14 million. The majority of flats were located in cities (67%, Gospodarka…2018). Planning and further development of urban areas requires constant observations of market trends and tendencies, i.e. concerning the supply of residential flats, defined as the number of flats offered for sale or rent at a particular moment in time (KUCHARSKA-STASIAK 2016, p. 80) , which can be characterized by a different reaction to the price change (Ball et al. 2010) . A quantitative change in supply requires a relatively long term because erecting new buildings needs high capital inputs and usually takes much time (SOMERVILLE 1999) . Planning and preparation to start a building investment takes place in advance, which requires taking many assumptions regarding the future conditions of the real estate market, based on, i.e. the expected volume of demand. The residential real estate market has a mainly local character 2 , thus demand depends on the local conditions (KUCHARSKA-STASIAK 2016; LIZIŃSKA et al. 2017) .
One of the processes that shape current and future demand for residential real estate properties are the demographic changes taking place in a particular area. They shape the numerical amount and the structure of the groups of buyers on the real estate market. The numerical amount of the population is the result of total population growth, which means population growth or loss in a given time period. It is shaped by the birth rate and balance of migration, with consideration to the possible balance of administrative changes of the studied unit. A negative value implies population loss, whereas a positive value signifies population growth (JELONEK, SOJA 2013). Age structure means the number of people in given age range. It is important for real estate market analysis, because new apartments are bought mainly by people aged 34-40, and purchasers below 30 and over 50 more often buy smaller flats than people between the ages of 31-49 years 3 . Young people and seniors more frequently look for small and well-situated flats, while members of developing families compensate worse location with a bigger flat area.
It is worth noting, however, that apartments in new buildings are being increasingly purchased for rent. Rental demand also depends on the size and age structure of the population. In turn, the type and area of sought housing property depends largely on the stage in the family life cycle and the number of people living together. Apart from such cases as a group of students living together or young adults renting a flat together at the beginning of their careers, people living together also includes members of a shared household. Therefore, it can be suspected that the situation on the local real estate market also depends on the structure of households. One-, two-and three-generation households need other types of real estate, and the locality of this aspect is emphasized by statistics differentiated by voivodship and poviat, as well as by city and village. For example, the Statistics Poland's forecasts for 2050 predict the average number of people in a household. A score of 2.5 was obtained for all of Poland; in terms of voivodships, this number ranged from 2.4 to 2.8; and from 2.2 to 3.2 when it comes to cities and villages (Rocznik ... 2016).
Predicting the size of a city is one of the key tasks preceding the creation of city development plans (BERKE AND KAISER 2006; PARK ET AL. 2019). The number of inhabitants is also perceived as information about the city's success (when this number increases), or as an indicator of its degradation (when the population decreases, Hollander et al. 2009 ). In many cities around the world, apart from capitals and metropolises, the phenomenon of depopulation and shrinking is observed (MARTINEZ-FERNANDEZ et al. 2012; DEWAR, THOMAS 2013; HAASE et al. 2014; TANAŚ, TROJANEK 2015; RUNGE et al. 2018 ). According to SZUKALSKI (2014), this results from subsequent stages of the life cycle and development of cities. According to analyses of the Ministry of Development, depopulation of Polish cities is caused by a decrease in fertility rates as well as domestic and foreign migrations. Domestic migrations are undertaken mainly towards Warsaw and the largest urban centers, as well as to suburban areas. The www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 process of shrinking cities is a very broad issue, causing a number of unfavorable fiscal effects (decreasing revenues to the city budget, MILAN and CREUTZIG (2016) , as well as concerning the real estate market in the form of abandoned and progressively degraded space (AUDIRAC 2017). Therefore, population projection is a key first step to city planning, including housing, schools, hospitals, energy networks, plumbing and transport systems (WACHS 2016) . It is worth emphasizing that, apart from permanent residents of cities, there are also those temporarily residing there. These include students (ŹÓBEK-RÓŻAŃSKA 2018), as well as people who come to do seasonal work (also immigrants from other countries). Some of these people will decide to stay in the city, and thus increase the population of the city's residents.
This article focuses on planned housing decisions of selected temporary city residents -future university graduates. The aim of the study was to determine the extent to which visiting students are able to alleviate the effects of the adverse phenomenon of city depopulation. Olsztyn -a city that has been experiencing a loss of inhabitants for the last 10 years -was chosen as the research area. Understanding settlement/migration plans required a broad survey. As a result, the obtained information could aid city authorities when planning the development of housing and conjugate functions.
Data and Methods
The study was conducted with the use of a questionnaire, which was carried out twice, i.e.: for the first time in 2018, and then again in 2019 4 . The survey was conducted among a group of young adults living in the city of Olsztyn during the survey period. The representative sample size was set at 400, and the respondents were randomly selected from second-year, second-cycle students of the University of Warmia and Mazury in Olsztyn. It was assumed that the respondents are at a crucial moment of decision-making -they are finishing their education and are at the threshold of their professional career and marriage or family development plans 5 . The number of completed surveys was 385 in 2018, and 361 in 2019. This included incorrectly completed sheets, which were rejected (41 and 15, respectively). The obtained answers were divided into 4 groups: provided by students of technical, biological, humanities-oriented faculties and economics. The assignment of students to individual groups of majors was largely even and amounted to approx. 25% of the sample (e.g. the share of students of biological faculties was 22%, and technical faculties 27%). The results of the research for both years were very similar, so the average value of all answers was calculated; the results were presented in a descriptive and graphic form. 
Empirical results
Olsztyn is a voivodship town with over 170,000 residents. Since 2009, when the city had a record high number of inhabitants, the process of gradual depopulation has been clearly noticeable (Fig. 1.) .
Depopulation was not the result of a negative birth rate, because the difference between the number of births and deaths was constantly positive, and in 2017 and 2018, it even took the value of over 2 per mil (Fig. 2.) . The phenomenon resulted from a negative migration balance. In 2017, this value was -135, and in 2018, it decreased to the level of -436 people (Fig. 3.) . It can therefore be concluded that the decrease in the number of inhabitants of Olsztyn is conditioned by the outward movement of its inhabitants, which significantly exceeds the number of people registered (since 2006, the balance of migration has been sporadically positive reaching a maximum value of 53 people in 2014). This leads us to conclude that the progressing negative trend observed in the city results from the loss of residents through emigration. The loss of residents could be compensated by the influx of new ones, including young adults coming to Olsztyn to continue their education. It is worth noting that Olsztyn is the largest city in the voivodship, as well as the most important center of higher education in the region, educating students at several universities (Fig. 4.) , among which the University of Warmia and Mazury plays a dominant role (the number of students receiving an education at this university is nearly 20,000 people, or 12% of the city's residents). Every year, several thousand young graduates, upon completing their education and commencing employment, make their first independent decisions regarding the choice of their place of residence. Due to the ongoing depopulation process in Olsztyn, settlement decisions of graduates are becoming more and more important from the point of view of the city's growth and development (potential increase or loss of well-educated inhabitants in their production age). Hence, the first question asked to the respondents concerned housing plans after graduation. The obtained answers were not favorable from the point of view of the city's development -80% of future UWM graduates did not plan to live in Olsztyn (Fig. 5) . People, who declared migration to another city, indicated larger and better developed cities than Olsztyn as their destination: Warsaw, Białystok, Gdańsk, Poznań or Toruń. The obtained result is consistent with the data from Statistics Poland, which show that the majority of the inhabitants of Warmia and Mazury leave for Gdańsk, Warsaw, Gdynia, Białystok and Toruń (Szałtys 2016). The given justification was a higher probability of employment in a position corresponding to one's qualifications and education, as well as higher expectations regarding pay. Every tenth respondent declared his intention to go abroad, and every fifth planned to return to his home town or live in Olsztyn. Most of the people who planned to settle in Olsztyn came from villages or small towns. This is also in line with the nationwide migration trend, according to which people usually move from smaller to larger urban centers, and then, possibly, to the suburban areas of large cities.
It was noticed that the results differed among individual groups of students (Fig. 6 ). Future graduates of technical faculties, mainly construction, were most willing to live in Olsztyn. They perceived the opportunity of employment at infrastructural investments implemented and planned in Warmia and Mazury. They considered the possibility of permanent residence in Olsztyn and travel to construction sites. However, these plans were not shared by graduates of economics and humanities. In their case, the view on employment opportunities in larger cities and emigration plans dominated. It is noteworthy that those who finished education connected with biology mostly planned to travel to a larger city, though a significant proportion (31%) intended to return to their home town. As established during face-to-face interviews, some people planned to take on teaching positions or join the staff of a family farm. The respondents' plans were consistent with the diagnosis of the situation on the labor market in the voivodeship of Warmia-Mazury. As stated in the report of the Voivodship Labor Office (Barometr ... 2019), the greatest demand in the region is reported for employees in the construction industry, while economists and humanists found themselves in the profession group exhibiting a surplus. The place of origin was determined for all respondents who declared their willingness to live in Olsztyn after graduation (Fig. 7.) . Over half of those who wanted to live in Olsztyn came from the Warmian-Masurian voivodeship, of which every fifth respondent from the city of Olsztyn or a non-Olsztyn poviat, and every tenth from the Olsztyn poviat. This means that the vast majority of people who planned to live in Olsztyn (almost 80%) come from outside this city. It was also found that this group included people from a village (40%), small town (33%), medium city (5%) and large city, i.e. Olsztyn (22%). There was not a single person from another large city who planned to settle in Olsztyn.
It is worth paying attention to a number of factors, both those that "push" graduates away from the previous location, and those that "attract" to new ones. For example, research conducted among young residents of the city of Pisz 6 showed that they are leaving their city because they cannot find 6 employment consistent with their interests and qualifications, and meeting their financial expectations. In turn, the decision to live in a specific place is caused by economic factors, such as the offers of the labor market, standard of living (earnings in relation to the costs of living), as well as social factors -decisions related to establishing a common household (over 50% of respondents intended to live with a partner or spouse). However, the natural and cultural conditions of the place of residence have the weakest impact. It is interesting that 12% of respondents declared a plan to reside with their parents. Low costs of living, joining the staff of a family enterprise, as well as the need to care for older parents were given as the main reason. It is worth noting that, so far, demographic trends and graduates' preferences are not reflected in the number of residential buildings located in Olsztyn; this number shows an upward trend (Fig. 8.) . This trend is caused by the increasing number of multi-family buildings, seeing as how an increase in the production of single-family houses was not observed in Olsztyn. Since 2015, the number of completed single-family homes has been decreasing every year. It can be suspected that this is mainly due to increased interest in buying apartments for rent and changes in the tenants' preferences. The rental of apartments in Olsztyn was characterized by relative profitability -in the second quarter of 2019, offer and transaction rates, as well as the cost of obtaining an apartment increased (Informacja ... 2019). At the same time, tenants are looking for better living conditions, e.g. students rent apartments in new buildings (ŹÓBEK-RÓŻAŃSKA 2018).
Conclusions
Managing the city's space and the way it is developed should be adapted to current and forecasted trends, including demographic ones. One of the key issues is to predict the number of city residents, which implicates the intensity of using urban space. Currently, many cities are experiencing a depopulation process and thus shrinking, which is the result of a decline in fertility and a negative migration balance. The loss of residents has a number of adverse effects, including declining budget revenues, adverse effects of the scale on which infrastructure equipment operates, as well as the degradation of abandoned space. Therefore, city spatial planning, including the development of the residential zone and accompanying infrastructure, must be preceded by predicting the future condition of the inhabitants.
Olsztyn is among the big Polish cities that are gradually losing their inhabitants. It is also the largest city in the Warmian-Masurian voivodeship, which attracts thousands of temporary residentsstudents. University graduates -young people, well-educated and starting their professional careersare a chance to rebuild the city's population potential. Unfortunately, this chance will probably not be taken advantage of in the coming years, because, according to research, merely every fifth graduate plans to take up permanent residence in Olsztyn. The city will lose young residents due to the higher competitive advantage of large cities from neighboring provinces. An advantage of Olsztyn, however, is planned and carried out in voivodship road and construction investments, offering jobs for graduates of technical studies. If the job market in Olsztyn is not enriched with attractive offers targeted at people with a different type of education, the incoming students will not increase the size of the population of the city.
